In a single-blind study the effects of drinking two cups of regular or decaffeinated coffee on blood pressure, heart rate, forearm blood flow and plasma concentrations of caffeine, renin and catecholamines were studied in 12 normotensive subjects. Drinking regular coffee led to a rise of blood pressure, a fall of heart rate and an increase of plasma catecholamines. Decaffeinated coffee induced a smaller increase of diastolic blood pressure without changing other parameters. This study shows that the cardiovascular effects of drinking coffee are mainly the result of its caffeine content.
Introduction
The pharmacological effects of caffeine have been the subject of many recent studies. After drinking regular coffee changes of blood pressure heart rate and plasma catecholamines have been reported (Smits et al., 1983; Whitsett et al., 1984) . It is generally accepted that caffeine is the most important pharmacological compound with respect to the circulatory effects of drinking coffee (Eichler, 1976) . Only few studies report on the cardiovascular effects of decaffeinated coffee. Decaffeinated coffee powder has a very low caffeine content, approximately 0.05% vs 1.2-2.0% of regular coffee. Dose-response studies on the haemodynamic effects of caffeine only are available in dose ranges equivalent to two to eight cups of coffee (Whitsett et al., 1980) but not in the range of low caffeine doses as in decaffeinated coffee. Therefore we studied haemodynamic and humoral variables before and after drinking regular and decaffeinated coffee.
Methods
Six men and six women, all healthy and normotensive, gave their informed consent for this study. Age (BP) , heart rate (HR) and forearm blood flow (FBF) before (b) and after (a) the use of regular and decaffeinated coffee (mean + s.e. mean of 12 subjects). *P < 0.05, **P < 0.01, ***P < 0.001, NS not significant. 2.5% and HR decreased with 8.4 ± 3.1%. After decaffeinated coffee SBP and HR did not alter significantly, but DBP showed a rise of 4 + 1.4 mm Hg. The coffee induced rise of DBP was significantly higher than the increase of DBP after decaffeinated coffee (P < 0.05). In both tests mean FBF remained unchanged. Table 1 summarizes the responses of all humoral variables to the drinking of regular and decaffeinated coffee. Basal values of these parameters were the same in both tests. In contradistinction to the drinking of decaffeinated coffee, regular coffee gave a significant rise of plasma caffeine concentration. Table 1 shows that the coffee induced rises of plasma catecholamines were significantly higher than the changes after decaffeinated coffee. In both tests PRA showed an insignificant fall after the beverage ingestion.
Discussion
The relation between caffeine ingestion and blood pressure gains interest from pharmacologists as well as epidemiologists. Epidemiological studies report a positive association between blood pressure and coffee consumption (Lang et al., 1983) . In other studies correlations were analysed between coffee ingestion and morbidity or mortality from coronary heart disease, and most of them observed no significant association (Dawber et al., 1974) . In pharmacological studies there is also evidence for a positive association between blood pressure and caffeine intake (Smits et al., 1983; Whitsett et al., 1984) . Other studies, however, suggested that after chronic caffeine ingestion the pressor response to coffee disappears (Robertson et al., 1981; Ammon et al., 1983) . In this study we also observed a rise of SBP and DBP after coffee with a caffeine-abstinence of only 17 h. In agreement with our results other investigators also observed a decrease of HR after coffee (Whitsett et al., 1984) .
No epidemiological and only few pharmacological studies report on decaffeinated coffee (Fleish et al., 1954; Ammon etal., 1983) . In both studies decaffeinated coffee did not elevate BP in contrast to regular coffee. Our results also indicate that drinking of decaffeinated coffee has almost no haemodynamic effects. In the literature no data of radioenzymatic determined plasma catecholamines and of PRA after decaffeinated coffee are available. After coffee we observed a rise of plasma adrenaline and to a lesser extent of plasma noradrenaline, whereas PRA showed no alteration. These results are in close agreement with a previous report (Smits et al., 1983) . In our tests decaffeinated coffee had no influence on humoral parameters. In spite of the small caffeine content of decaffeinated coffee mean plasma caffeine concentration did not rise significantly.
From this study we conclude that drinking regular coffee results in a rise of BP, a fall of HR and an increase of plasma catecholamines. Decaffeinated coffee only induces a slight increase of DBP, and so the circulatory effects of regular coffee are mainly brought about by the caffeine load. If further studies suggest a causal role for coffee in the development of cardiovascular disease, then the use of decaffeinated coffee would become advisable.
